1, Assessment of the purity of UTP solution
Purity of UTP solution (Roche, Switzerland) was assessed using HPLC with a hydrophobic column. Nucleotides were applied on ODS-80Ts (TOSOH, Japan) equilibrated with 100 mM sodium phosphate (pH 6.9) and eluted with an isocratic flow of the buffer containing100 mM sodium phoshphate (pH 6.9) and 4 mM EDTA. We monitored the absorbance at the 260 nm wavelength (A260). When we applied 100 M UTP or 100 M ATP, the elution profiles of A260 as shown in Fig. S1a were obtained.
From the profiles, we identified the elusion volume of UTP and ATP as 2.3 mL and 6.0 mL, respectively. Then, to assess the contamination of ATP in UTP buffer, we independently applied three samples; 10 mM UTP without ATP (Buffer A), 10 mM UTP with 250 nM ATP (Buffer B), and 10 mM UTP with 1 M ATP (Buffer C), and obtained the elution profiles as shown in Fig. S1b . The peak value at 6.0 mL of Buffer A is much smaller than that of Buffer B, showing that ATP contamination in Buffer A is less than 250 nM. Thus, we confirmed that 10 mM UTP buffer contained less than 250 nM ATP, which represents that ATP contamination was less than 0.0025 % of UTP. Thus, we used commercial UTP solution for a rotation assay without purification. (Fig. 3b, left) . The right one shows the histograms of binding dwells after the enzyme has reached the 'OFF' position (Fig. 3b, right) . Each analysis was done for the experiments in which the stall time was long enough to reach the plateau levels in each experimental condition; 8-s and 16-s stall times for 20 M UTP, 3-s and 5-s stall times for 60 M UTP, and 1-s and 2-s stall times for 200 M UTP. The time constants determined by fitting are given in each histogram.
